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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To correct a visual angle with practicability by varying correction 
multilevel voltage. 

CONSTITUTION: An impressed voltage correcting means 14 includes a holding 
means 17 holding the basic correction factor of each number or every 
representative number of a scanning bus line, and adjusting parts 16 and 19 for t 
additively and subtractively adjusting the largeness of an already adjusted correction 
factor generated based on the basic correction factor, and corrects display voltage 
V0-VN-1 impressed on the picture element electrode of a liquid crystal cell 10 or 
common voltage VC impressed on the common electrode of the liquid crystal cell 
are corrected by using the already adjusted correction factor additively and 
subtractively adjusted by the adjusting part. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The scanning bus driver which chooses the scanning bus line of a liquid crystal panel one by 
one synchronizing with a horizontal scanning signal, and impresses gate ON state voltage to the 
selection scan bus line, The data bus driver which inputs the pixel data of a multi-gradation expression 
synchronizing with a pixel clock, chooses the data bus line of this liquid crystal panel as coincidence, 
and impresses the display electrical potential difference of the magnitude corresponding to the pixel 
data of said multi-gradation expression to the select data bus line, It is prepared in the crossing of said 
scanning bus line and said data bus line. The liquid crystal cell which transmission is changed according 
to the electrical-potential-difference difference of said display electrical potential difference by which it 
was impressed by the pixel electrode, and the common electrical potential difference impressed to the 
common electrode, and displays the brightness corresponding to the pixel data of said multi-gradation 
expression, An applied-voltage amendment means to change the common electrical potential difference 
impressed to the common electrode of the display electrical potential difference impressed to the pixel 
electrode of said liquid crystal cell, or this liquid crystal cell according to the number of said selection 
scan bus line, In a ******** active matrix liquid crystal display said applied-voltage amendment means 
A maintenance means to hold each number of said scanning bus line, or the basic correction factor for 
every pilot number, The controller which carries out degree accommodation of the magnitude of the 
adjusted correction factor generated based on this basic correction factor, The active matrix liquid 
crystal display characterized by amending the common electrical potential difference impressed to the 
common electrode of the display electrical potential difference impressed to the pixel electrode of said 
liquid crystal cell using the adjusted correction factor by which degree accommodation was carried out 
by an implication and said controller, or this liquid crystal cell. 

[Claim 2] Said maintenance means is an active matrix liquid crystal display according to claim 1 
constituted so that two or more basic correction factors from which a value differs to the same number 
of said scanning bus line may be held and one of these the basic correction factors can be chosen as 
arbitration. 

[Claim 3] Said maintenance means is an active matrix liquid crystal display according to claim 1 which is 
what classifies this property curve into some while making the value of many basic correction factors 
continue along with the property curve of an arbitration configuration, and uses alternatively the basic 
correction factor group for every partition. 

[Claim 4] Said controller is an active matrix liquid crystal display according to claim 1 which is what 
adjusts the amplification factor and the amount of offset of the amplifier which amplifies said basic 
correction factor. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the amendment technique of the light-and- 
darkness variation in the lengthwise direction of the liquid crystal panel generated by the difference in a 
viewing angle about an active matrix liquid crystal indicating equipment. 
[0002] 

[Description of the Prior Art] Drawing 1 1 is the block diagram of the conventional liquid crystal display, 
and is the example of the active-matrix mold display which has a thin film transistor (TFT:thin film 
transistor) array. In drawing 1 1 , 1 is an indicative-data generation source (for example, personal 
computer) which generates digital display data, transfer clock (pixel clock) Ck, Horizontal Synchronizing 
signal HS, Vertical Synchronizing signal Vs, etc. A liquid crystal display 2 is equipped with the power 
circuit 6 for a scan, the power circuit 7 for data, and the power circuit 8 for common while it is equipped 
with a liquid crystal panel 3, the scanning bus driver 4, and the data bus driver 5. It is what is equipped 
with the liquid crystal cell (representing M1) of a nxm individual by which the liquid crystal panel 3 was 
connected to n data bus lines (representing DB1) and m scanning bus-line (representing SB1) lists at 
the crossing of each data bus line and a scanning bus line here. Scanning bus line SB 1 If a 
predetermined electrical potential difference (gate ON-state-voltage VON) is impressed Liquid crystal 
cell M1 TFT serves as ON and it is the data bus line DB1. Liquid crystal cell M1 Pixel electrode G1 It 
connects. Data bus line DB1 Impressed display electrical potential difference VD The liquid crystal 
ingredient between two electrodes G1 and C is made to produce the transmission change according to 
the potential difference with the electrical potential difference (a fixed electrical potential difference; the 
so-called common electrical potential difference VC) of the common electrode C, and the brightness 
according to an indicative data is obtained. 

[0003] Data bus line DB1 Display electrical potential difference VD impressed It is one of the electrical 
potential differences (following, reference voltage) of the multistage story made in the power circuit 7 
for data, and is chosen corresponding to the gradation of a pixel, if the liquid crystal display 2 concerned 
is N gradation display — reference voltage — V0 -VN-1 up to — it becomes N class. V0 It is VN-1 
while making it correspond to ********** (or black level). It is made to correspond to black level (or 
white level), and is partial pressure electrical-potential-difference V1 -VN-2 of Hazama of these. It is 
made to correspond to the halftone of Hazama of a white level and black level. 

[0004] By the way, it is known that a permeability property will change with the include angles (viewing 
angle phi) which look at liquid crystal. Drawing 12 is the graph with which the relation of the brightness 
(equivalent to permeability) and viewing angle phi was expressed about one pixel of a liquid crystal panel. 
When applied voltage of a liquid crystal cell is now set to 3V, how (phi= +30 degrees) to have compared, 
when the direction (phi=-30 degree) when withdrawing the pixel concerned compared with the time (phi= 
0 degree) of seeing from a transverse plane looked bright and it similarly saw from a transverse plane 
looks dark. That is, there is fault that the brightness of the lengthwise direction of a liquid crystal panel 
becomes an ununiformity, and this becomes a failure in the case of making a big screen liquid crystal 
panel with the large viewing angle phi especially. In addition, although fault with the same said of the 
longitudinal direction of a liquid crystal panel is produced, generally about this, it has improved by using a 
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deflecting plate. 

[0005] As what solves the above-mentioned fault, these people have proposed "the drive circuit for 
active matrix liquid crystal panels" (application on Japanese-Patent-Application-No. No. 1 62820 [ four 
to ] June 22, Heisei 4) previously. The technique of this point ** tends to read the amendment gradation 
electrical potential difference of N gradation held in memory for every location of a scanning bus line, 
and tends to amend the selection gradation electrical potential difference corresponding to an indicative 
data using that read amendment gradation electrical potential difference. 

[0006] While considering as the amendment gradation electrical potential difference of "the forward 
direction" to the scan line located above a liquid crystal panel (location to look up at), for example 
according to this By considering as the amendment gradation electrical potential difference of "the 
negative direction" to the scan line located under the liquid crystal panel (location to look down on) For 
example, the phi=-30 degree characteristic ray of drawing 12 and a phi= +30-degree characteristic ray 
can be made to approach a phi= 0-degree characteristic ray, and the brightness of the lengthwise 
direction "at the time of carrying out a right pair" can be equalized to a liquid crystal panel. 
[0007] 

[Problem(s) to be Solved by the Invention] The technique of this point ** asks for an amendment 
gradation electrical potential difference on which the brightness of a lengthwise direction, in short, 
equalizes the relation between a liquid crystal panel and an eye line in the condition of having kept it 
constant, and holds this amendment gradation electrical potential difference in memory. However, since 
the eye line when actually using a liquid crystal panel was not necessarily in agreement with the eye line 
at the time of the above-mentioned setup, an amendment gradation electrical potential difference may 
become unsuitable, and it had the trouble of being inferior to practicality. 

[Objects of the Invention], then this invention aim at offer of the viewing-angle amendment technique 
equipped with practicality by making an amendment gradation electrical potential difference adjustable. 
[0008] 

[Means for Solving the Problem] As this invention is shown in drawing 1 in order to attain the above- 
mentioned purpose, the principle Fig. The scanning bus driver which chooses the scanning bus line of a 
liquid crystal panel one by one synchronizing with a horizontal scanning signal, and impresses gate ON 
state voltage to the selection scan bus line, The data bus driver which inputs the pixel data of a multi- 
gradation expression synchronizing with a pixel clock, chooses the data bus line of this liquid crystal 
panel as coincidence, and impresses the display electrical potential difference of the magnitude 
corresponding to the pixel data of said multi-gradation expression to the select data bus line, It is 
prepared in the crossing of said scanning bus line and said data bus line. The liquid crystal cell which 
transmission is changed according to the electrical-potential-difference difference of said display 
electrical potential difference by which it was impressed by the pixel electrode, and the common 
electrical potential difference impressed to the common electrode, and displays the brightness 
corresponding to the pixel data of said multi-gradation expression, An applied-voltage amendment 
means to change the common electrical potential difference impressed to the common electrode of the 
display electrical potential difference impressed to the pixel electrode of said liquid crystal cell, or this 
liquid crystal cell according to the number of said selection scan bus line, In a ******** active matrix 
liquid crystal display said applied-voltage amendment means A maintenance means to hold each number 
of said scanning bus line, or the basic correction factor for every pilot number, The controller which 
carries out degree accommodation of the magnitude of the adjusted correction factor generated based 
on this basic correction factor, It is characterized by amending the common electrical potential 
difference impressed to the common electrode of the display electrical potential difference impressed to 
the pixel electrode of said liquid crystal cell using the adjusted correction factor by which degree 
accommodation was carried out by an implication and said controller, or this liquid crystal cell. 
[0009] 

[Function] In this invention, a basic correction factor can be made adjustable and the proper basic 
correction factor corresponding to the relation between a liquid crystal panel and an eye line is obtained. 
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[0010] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 2 - drawing 
7 are drawings showing the 1st example of the active matrix liquid crystal display concerning this 
invention. In drawing 2 , while 10 rearranges the digital display data DIN into a liquid crystal panel (refer 
to the sign 3 of drawing 1 1 for a detail configuration) and rearranging 1 1 [ one-scan line ] at a time per 
pixel It is one electrical potential difference corresponding to the gradation information on each pixel 
data Two or more reference voltage V0 -VN-1 The data bus driver which chooses from inside and is 
impressed to the data bus line of a liquid crystal panel 10, 12 is two or more reference voltage V0 -VN- 
1. While generating, it is correction voltage deltaVD from the applied-voltage amendment means 14 
* about each of this electrical potential difference. The power circuit for data followed and amended, 13 
will be this common electrical potential difference VC, if it requires while generating the fixed electrical 
potential difference (common electrical potential difference VC) impressed to the common electrode of 
a liquid crystal panel 10. It is the power circuit for common amended according to the correction voltage 
(deltaVD) from the applied-voltage amendment means 14. In addition, although it, in addition to this, has 
a scanning bus driver, a power circuit for a scan, etc., since it is not directly related to invention, it is 
omitting here. 

[001 1] here — the applied-voltage amendment means 14 — counting — a means 15, the 1st controller 
16, the maintenance means 17, the correction voltage generation means 18, and the 2nd controller 19 — 
having — **** — counting — the thing and the 1st controller 16 which output signal # which a means 
15 carries out counting of Horizontal Synchronizing signal Hs, and expresses the number of a scanning 
bus line output one selection signal SEL by manual actuation. Moreover, the maintenance means 17 
stores the property data 17a-17c of plurality (three [ for example, ]) with which types differ, each 
property data consists of much unit data with which the address was given to the numerical order (or 
the order of the pilot number) of a scanning bus line, and each of the unit data is equivalent to a basic 
correction factor given in the summary of invention. According to this maintenance means 17, one 
property data is chosen according to Signal SEL, and one unit data in selected property data (basic 
correction factor) is read according to said signal #. Sign HD The read basic correction factor is 
expressed. 

[0012] basic correction factor HD to which the correction voltage generation means 18 was read from 
the maintenance means 1 7 while changing into analog voltage and applying the amount of offset of 
arbitration to the analog voltage further — the analog voltage — the amplification degree (gain) of 
arbitration — amplifying — adjusted amendment — correction voltage deltaVD equivalent to counting It 
generates. Moreover, the 2nd controller 19 is the offset control input HOFS of arbitration by manual 
actuation. The gain control input HGAIN of arbitration is generated. 

[0013] Therefore, the above-mentioned maintenance means 17 is equivalent to a maintenance means to 
hold each number of a scanning bus line, or the basic correction factor for every pilot number, and is 
equivalent to the controller to which the 1st controller 16 or the 2nd controller carries out degree 
accommodation of the magnitude of this basic correction factor. In such a configuration, each property 
data 17a-17c stored in the maintenance means 17 is set up based on the relation between a liquid 
crystal panel and an eye line. For example, property [ of having the array of the basic correction factor 
which may change brightness from "**" gradually to "dark" at the numerical order of a scanning bus 
line in the case of a liquid crystal panel which changes to "**" from "dark" and appears as it consists 
of the upper part of a panel caudad, when a right pair is carried out to a liquid crystal panel ] data are 
set up. When the 1st controller 16 is operated and this property data is chosen, it is reference voltage 
V0 -VN-1 by the basic correction factor read from the maintenance means 17 to the numerical order of 
a scanning bus line. Since each is amended, it restricts, when a right pair is carried out to a liquid crystal 
panel, and the brightness of the lengthwise direction of a liquid crystal panel 10 equalizes, and it is 
visible. 

[0014] When looking down on a liquid crystal panel, or when looking up, the configuration (they are 
specifically offset and an inclination) of property data is changed so that the luminance distribution of 
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the lengthwise direction of a liquid crystal panel may equalize. The 2nd controller 19 is operated in this 
and it is the offset control input HOFS. What is necessary is just to adjust the gain control input HGAIN 
suitably. Moreover, what is necessary is to store in the maintenance means 1 7 the property data which 
suited it, and just to choose the property data by actuation of the 1st controller 16, when the luminance 
distribution of the lengthwise direction of a liquid crystal panel is not uniform (for example, when again 
reversed "implicitly" after the brightness of the lengthwise direction of a liquid crystal panel changes 
from "dark" to "**"). 

[0015] Drawing 3 is the concrete block diagram of the 1st example. 20 — counting — the counter as a 
means, and 21 — the DIP switch as the 1st controller — The memory as a maintenance means and 23 
w 22 The electrical-potential-difference generation circuit as a correction voltage generation means, 24 is 
a data generating circuit as the 2nd controller. The electrical-potential-difference generation circuit 23 
D/A-converter23a, It has adder 23b and amplifier 23c. Again The data generating circuit 24 is the offset 
control input HOFS of arbitration by manual actuation. It has 2nd data generating section 24b which 
generates the gain control input HGAIN of arbitration by 1st data generating section 24a and manual 
actuation to generate. A counter 20, DIP switch 21, memory 22, the above-mentioned electrical- 
potential-difference generation circuit 23, and the above-mentioned data generating circuit 24 
constitute the applied-voltage amendment means 25 as one. 

[0016] Moreover, the power circuit 12 for data is the predetermined high voltage VH. 1st adder 12a 
adding the output (gradation correction voltage deltaVD) of the applied-voltage amendment means 25, 
Predetermined low battery VL This gradation correction voltage deltaVD 2nd adder 12b to add, 
Resistance network 12c which pressures partially the output of these two adders 12a and 12b, It has 
two or more buffers 12d-12g which take out the electrical potential difference of each node of 
resistance network 12c, and is VH+deltaVD. Corresponding electrical potential difference VO And 
VL+deltaVD Corresponding electrical potential difference V7 While generating, they are these [ V0 and 
V7 ]. Six electrical-potential-difference V1 -V6 which divided between It generates. V0 - V7 deltaVD it 
is proportional — changing — for example, deltaVD if it enlarges — brightness — falling — moreover, 
deltaVD If it is made small, brightness will go up (however, when it is a no MARI White type liquid crystal 
panel). 

[0017] Here, memory 22 is read-only memory with a 512-bit address space, and divides and uses the 
address space for every 1 28-bit four blocks. Address AO -A8 [ 9-bit ] A block is chosen by 2 bits (A7 
and A8) of a high order inside, and the address within a selection block is specified by the remaining 7 
bits (AO -A6). Read-out data are 8 bits (DO - D7), and can express the basic correction factor of 
arbitration in the range from the value (min resolution) assigned to the least significant bit (DO) to the 
value which corresponds the 256 times. 

[0018] Drawing 4 (a) is the example of the property data (the henceforth, 1st property data) stored in 
one block (block specified by A7 =0 and A8 =0) of memory 22. drawing — setting — an axis of ordinate 
— AO -A6 up to — corresponding to the address (number of a scanning bus line), the axis of abscissa 
supports the magnitude of a basic correction factor. If DIP switch 21 is operated and Signal SEL is set 
to A7 =0 and A8 =0, the 1st property data will be chosen on memory 22. It is AO -A6 to the order of 
number # of a scanning bus line. Change of the address reads a basic correction factor to serial along 
with the curve of the property data of drawing 4 (a). The amount of amendments read has the value 
'which has the value which raises brightness in the direction with little number # of a scanning bus line, 
i.e., the screen upper part, (direction to look up at), and lowers brightness in the direction with much 
number # of a scanning bus line, i.e., a screen lower part, (direction to look down on). 
[0019] Therefore, gradation correction voltage deltaVD which changes for every number of a scanning 
bus line in accordance with the data configuration by using these 1st property data Reference voltage 
V0 -V7 which can occur and is taken out from the power circuit 12 for data It can amend. Consequently, 
while being able to raise the brightness of the screen upper part, the brightness of a screen lower part 
can be lowered, and the brightness of the lengthwise direction of a liquid crystal panel can be equalized 
and seen. 
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[0020] By the way, since it is data in the case of carrying out a right pair to a liquid crystal panel, the 
1st property data are unsuitable, when looking down on the whole liquid crystal panel, or when looking up. 
For example, when looking down, while stopping the brightness of the whole screen, it is necessary to 
reduce the brightness of a screen lower part more. In this, it is the offset control input HOFS in the data 
generating circuit 24. What is necessary is to adjust the gain control input HGAIN suitably and just to 
make the 1 st property data transform. Drawing 4 (b) is the example of a complete-change form of the 
1st property data obtained when these two control inputs (HOFS, HGAIN) are enlarged. Offset control 
input HOFS On the whole, the 1st property data carry out right translation, and the inclination is sudden 
with the gain control input HGAIN. According to deformation of such 1st property data, while being able 
^ to stop the brightness of the whole screen, the brightness of a screen lower part can be reduced more 
and it can respond to modification of the installation include angle of a liquid crystal panel. 
[0021] Moreover, the 1st property data are applicable to the liquid crystal panel which has the viewing- 
angle property, i.e., the viewing-angle property that it applies to the bottom from the screen bottom, and 
changes from "dark" to "**" gradually, that the luminance distribution in a lengthwise direction changes 
in general in linearity. However, since there are some from which a viewing-angle property changes to a 
non-line type like "dark" ->"**" -> "dark" depending on a liquid crystal panel, for example, it is not 
desirable in respect of versatility only by the above-mentioned 1st property data. Property data like 
drawing 5 (a) and drawing 5 (b) are beforehand stored in memory 22. For example, it was set up for the 
liquid crystal panel of such a non-line type viewing-angle property, then, by actuation of DIP switch 21 
These three kinds of property data (the 1st property data), i.e., the property data of drawing 4 R> 4 (a), 
the property data (the 2nd property data) of drawing 5 (a), or the property data (the 3rd property data) 
of drawing 5 (b) is chosen suitably. 

[0022] The 2nd property data will be chosen if Signal SEL is set to A7 =1 and A8 =0 with DIP switch 21. 
When the right pair of this 2nd property data is carried out to a panel, it is applied to the liquid crystal 
panel which has a viewing-angle property a top and the bottom look darkly, and it has the amendment 
property which can raise the brightness of the vertical direction. Moreover, the 3rd property data are 
chosen when Signal SEL is set to A7 =0 and A8 =1, and when the whole panel is looked down on, they 
are applied to the liquid crystal panel of the viewing-angle property that the brightness reversal to "**" 
from "dark" is seen in the lower limit of a screen. This 3rd property data has the local amendment curve 
(refer to sign I) corresponding to the brightness pars inflexa while having an amendment curve which is 
missing from a lower limit from the upper limit of a screen, and raises brightness gradually. 
[0023] Next, an operation is explained. Output Q0 -Q7 of a counter 20 Although it counts up every [ 1 / 
+] for every Horizontal Synchronizing signal Hs, 7 bits (Q1 -Q7) except the least significant bit (Q0) are 
taken out as a signal showing number # of a scanning bus line. That is, number # is counted up 
alternately [ of Horizontal Synchronizing signal Hs ], and is used for addressing of memory 22. In addition, 
the least significant bit (Q0) is made intact for reducing the amount of data of memory 22. 
[0024] Two or more property data (for example, the above-mentioned 1 st - the above-mentioned 3rd 
property data) are stored in memory 22. These property data are chosen according to the contents (A7 
and A8) of the signal SEL, and the contents of the signal SEL change with setup of DIP switch 21. for 
example, — if it is A7 =0 and A8 =0 — the 1 st property data — moreover, A7 =1 and A — if it is 8 = 0 
and is the 2nd property data or A7 =0, and A8 =1, the 3rd property data will be chosen and the contents 
(gradation correction value) of the property data will be read by 8 bits (DO - D7) according to number #. 
[0025] The gradation correction value for every number of the scanning bus line read from memory 22 is 
the offset control input HOFS at adder after being changed into analog voltage by D/A-converter 23a 
23b. It is added and is further amplified by amplifier 23c by the magnitude according to the gain control 
input HGAIN. These two control inputs HOFS and HGAIN can change now the magnitude for every 
control input of the free by the variable resistance provided in the data generating circuit 24, and are 
HOFS. The overall brightness of a liquid crystal panel can be adjusted by accommodation, and the 
aperture condition of the brightness in the lengthwise direction of a liquid crystal panel can be adjusted 
by accommodation of HGAIN. 
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[0026] Here, brightness amendment operates DIP switch 21, looking at a liquid crystal panel, and is 
divided into two, the step which chooses the property data considered to be suitable to the panel 
installation include angle at that time, and the step which adjusts two control inputs HOFS and HGAIN 
so that the luminance distribution in the lengthwise direction of a liquid crystal panel may become 
uniform. That what is necessary is for the former step to choose one property data which suited the 
viewing-angle property of the liquid crystal panel from two or more property data, and to perform this 
only once in the shipment phase from works, the installation include angle of a liquid crystal panel 
changes, and a user should just adjust latter step HOFS and HGAIN, i.e., two control inputs, when 
nonuniformity is conspicuous in the luminance distribution in the lengthwise direction of a panel. 
< [0027] Therefore, according to the above example, since the optimal property data can be alternatively 
used also to the liquid crystal panel of the various types with which viewing-angle properties differ, 
versatility can be improved, and moreover, since proper brightness amendment according to the 
installation include angle of a liquid crystal panel can be performed, a practical display upgrading 
technique can be offered suitable for especially the liquid crystal display of big screen size. 
[0028] In addition, gradation correction voltage deltaVD common to the above-mentioned example at 
the object for data, and the object for common Although it is used, you may make it, generate separate 
correction voltage (deltaVD and deltaVC) for example, as shown in drawing 6 . To electrical-potential- 
difference generation circuit 23A, with namely, adder 23b and amplifier 23c common D/A-converter23a 
and for data It has 23d of adders for common, and amplifier 24e. To every two Adders 23b and 23d and 
Amplifier 23c and 23e of these The offset control input HOFS1 and the gain control input HGAIN1 for 
data which were made from data generating circuit 24A The offset control input HOFS2 and the gain 
control input HGAIN2 for common It is given, respectively. In addition, in addition to 1st data generating 
section 24a for data, and 2nd data generating section 24b, data generating circuit 24A is equipped with 
the 1st and 2nd data generating sections 24c and 24d for common. Drawing 7 is drawing showing the 
power circuit 13 for data and power circuit 13A for common corresponding to drawing 6 , and the 
configurations of common power circuit 13A differ, namely, basic common electrical potential difference 
VC from — gradation correction voltage deltaVC for common The point equipped with subtractor 1 3Aa 
which generates the common electrical potential difference (VC-deltaVC) which is subtracted and is 
impressed to a common electrode is different. 

[0029] Drawing 8 - drawing 10 are drawings showing the 2nd example of the active matrix liquid crystal 
display concerning this invention. In addition, the explanation is omitted while giving the same sign to the 
same component as the 1st example of the above. In drawing 8 , 30 is an applied-voltage amendment 
means. The applied-voltage amendment means 30 the same counting as the 1st example, while having a 
means 15, the 1st controller 16, the correction voltage generation means 18, and the 2nd controller 19 
counting — with the address-generation circuit 31 which compounds the bits [ two or more ] signal 
(signal showing number # of a scanning bus line) from a means 15, and the two or more bits signal (signal 
SEL) from the 1st controller 16, and generates address signal ADRS It has a maintenance means 32 to 
store predetermined basic property data. Here, basic property data made some property data continue, 
and each property data is chosen by the high order bit of address signal ADRS corresponding to Signal 
SEL. That is, if the 1st controller 16 is operated and the contents of the signal SEL are changed, one of 
each property data of the which constitute basic property data is chosen, and it is one correction value 
HD in the selected property data. It is read according to the lower bit of address signal ADRS 
corresponding to number #. 

[0030] Drawing 9 is a block diagram at the time of applying the 2nd example to the liquid crystal display 
which has an analog data driver, drawing 9 — setting — 33 — counting — for the counter as a means, 
and 34, as for the power circuit for common, and 41, the DIP switch as the 1st controller, the power 
circuit for data where in the adder circuit as an address-generation circuit and 36 a correction voltage 
generation means and 38 contain the 2nd controller, and, as for 39, the read-only memory (following, 
memory) as a storing means and 37 contain [ 35 ] amplifying-circuit 39a, and 40 are [ a liquid crystal 
panel and 42 ] analog data drivers. Amplifying-circuit 39a of the power circuit 39 for data is deltaVD 
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about the impedance of the photo coupler PC inserted between I/O of an operational amplifier OP so 
that it might indicate for example, all over this drawing. You may make it control. 

[0031] Drawing 10 is drawing showing an example of the basic property data stored in memory 36. This 
basic property data consists of three property data **** and ** which were classified by the address. 
** As for property data, correspond the lower left has the description of** at the 1st property data of 
the 1st example, and the property data of ** have the description of Yamagata equivalent to the 2nd 
property data of the 1st example, and, as for the property data of **, correspond the lower right has the 
description of ** in the 3rd property data of the 1st example further. 

[0032] Also in the above configurations, one of two or more of the property data (**-**) can be chosen 
by actuation of DIP switch 34, the selected property data is used, and it is the amendment data HD to 
the order of number # of a scanning bus line. It can read. And it is the amendment data HD like the 1st 
example. Receiving offset control input HOFS The gain control input HGAIN can be adjusted to 
arbitration. Moreover, in this 2nd example, if it is made to overlap that division boundary part in order to 
use one kind of basic property data, carrying out address division, it is equivalent to that amount of 
duplications, and reduction of the amount of data can be aimed at. 
[0033] 

[Effect of the Invention] According to this invention, since the amendment gradation electrical potential 
difference was made adjustable, the viewing-angle amendment technique of a liquid crystal display 
excellent in practicality can be offered. 

[Translation done.] 



* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the principle Fig. of this invention. 
[Drawing 2] It is the basic block diagram of the 1st example. 
[Drawing 3] It is the detail block diagram of the 1 st example. 

[Drawing 4] It is an example conceptual diagram and its deformation conceptual diagram of the 1st 
property data of the 1 st example. 

[Drawing 5] It is an example conceptual diagram of the 2nd property data of the 1 st example, and the 
3rd property data. 

[Drawing 6] It is the important section detail block diagram showing the deformation mode of the 1st 
example. 

[Drawing 7] It is the block diagram of the power circuit for data corresponding to drawing 6 , and the 
power circuit for common. 

[Drawing 8] It is the basic block diagram of the 2nd example. 
[Drawing 9] It is the detail block diagram of the 2nd example. 

[Drawing 10] It is an example conceptual diagram of the basic property data of the 2nd example. 
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[Drawing 1 1] It is the whole liquid crystal display block diagram. 

[Drawing 12] It is a graph showing the brightness of one pixel of a liquid crystal panel, and the relation of 

a viewing angle. 

[Description of Notations] 

C: Common electrode 

Ck: Transfer clock (pixel clock) 

DBi : data bus line 

Gi : pixel electrode 

Hs: Horizontal Synchronizing signal (horizontal scanning signal) 
Mi : liquid crystal cell 
SBi : scanning bus line 
VON: Gate ON state voltage 

VO - VN-1 : Reference voltage (display electrical potential difference) 

VC : common electrical potential difference 

4: A scanning bus driver 

5: Data bus driver 

10 41: Liquid crystal panel 

1 4, 25, 30: Applied-voltage amendment means 

1 6: The 1 st controller (controller) 

17 32: Maintenance means 

19: The 2nd controller (controller) 

21: DIP switch (the 1st controller; controller) 

22 36: Memory (maintenance means) 

24, 24A, 38: Data generating circuit (the 2nd controller; controller) 



[Translation done.] 
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1 

-i >\Zf- h*>*JE£EPiirr >AX h*7-f A 

L[^?£JiA*.n,©x-*A7 l 7-r >£|Wm§KjiMRL^© 
1J?T — ^ A X7^> t i»fe#pgpu?§i©® siix- * c 
2*fS b tz± # £ ©S^ftEE £ EPUPT £ x- * AX h* 7 -f 
At, 

iG7*t>;U7-f ><h*fIfE7 :: -5'A'7.7'f >W^M 
i *iltt@ (C JJQ £ nfc □ t >«H £ ©ItfiEjl cjsct 

l»EHJtti«ffi*tiE*att. 
B. 

W m CM b Tfit © % «£Sc© K#«IE#iJc £ ft 
ftt«t»©T»oT. ^t>, K3S**|]E«8fc©loS:4 

©T^x-f :/v h U A$a%£B. 

*HE«»*sa«?wjcfi[ffl-r4 t>©T?*4Bi*« 1 mm. 

©7^-r-C 7^ h 'J ?XStf B «*Sl. 

m$tm 1 k«©7?7v h u ^^a*fta*s«. 
[f£E©§w«tift9i] 

[0 0 0 1 ] 

mzmtz. 

[0 0 0 2] 



(2) 

i70T&D, »lK5>yX^ (TFT : thin film tr 
ansistor) 7 W-f 5lit^7^f-f h 'J S'T.S'S:^ 
SBOWTfc*. BllC^T, llif>fyi'M* 
x-^^te2li7 0-y^ (H*£oy*) Ck, 

10 x-^ffl©ttill[3&7;&tf:3^>ffl©lti!ii|llg&8 

-5„ HdC. i£i|A*;W3«, n*©f-i'A , 7,7-1' > 
(ftiS LTD B j ) &tfm#cDX*1'>A7.7-f > (ft 
SbTSB] ) Mt>'tC#7 : -^A*X7-1'>«tX+^>/N* 
>©3£ii£K&^£nfcn xm<H©&J|-fe;U (ft 
ISLTM] ) 5iiSfe©T*0. 7.**>A*7.7-r > 

sbj (tmsco*ffi (y-h^->HBEvoN) swinrr* 

<>:, jSH-t;i/Mi ©TFT*^>t&oTf-^;U7 

n, t-^/U7^>dbi (cenin^nfcS^ttffiVD 

20 £#iIWgC©mJE (-5£©*ffi ; (^fc^^o^^Sffi 
V C ) iofcffiBfcfcD&Sia^SEfcSffltSGi , C 

5t>©T&-5. 
[0 0 0 3] f-^A'7 7-f>DB| lCEPSP$n^>^ 

30 fts^t^tfti:. vn-i snu^ (xna^;n »c 
e u ^jp tm u*vud m cd * mm iznm $ ■& * . 

[0 0 0 4] t^5T, ffiA»i!,<E>Aft 
■3TSiflsp1*ttA*«<fr*c:t**tt6nTl»*. 012 
tt^H.;i^;ucD 1 -DOWMiz-o^T. -^(Dms. CM'M^ 

S-b;KDSiijn*ffi&fiajA«3 vtnt, ^Sia^5:iE 

WfrZJLItt* (cj>=0° ) !Ctfc^T^.T^)Lfc (4> = 
-3 0° ) £%<D-)5-hmZ><&X, ^7c, rai;<iEffi7S> 
40 e^./ti#iCJt^Tj.±tffc (* = +3 0° ) **««S< 

[0 0 0 5] ±HE*ft£*«Hfe-r*t>©£UT, *H1H 

SSJ (^I¥4- 1 6 2 8 2 0^ W4^6fl220 
so £»*UTlr>*. i©5fe®©S^ti, pC^Urt 
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3 

\Z&& I, Tc N V£M<DffilEVglMmJ± * X * * > AT. 7 -f > 

a, 01 2©*=- 3 o° <D&&i&t<t> = + 3 o° ©*$ 

[0 0 0 7] 

ttlBT«#fa©»ftj&«S— Art" * «fc 3 fc*|jEBBI«H££ 
[0 0 0 8] 

^EESrEPlrat" S^-^A*X K^-f A*£, Mf2X + ^> 

fca^»T4jjET*w»»*liEfl«k©*€ra*in*iiii 
K:aJiwt«**«ffixttra*a-fe;Ko*iB*atwiin-r 



(3) 

* 3 * >m& zmiEir % z. t t -r * . 

[0 0 0 9] 

[ftua] *56WTtt,.***tiE«»*iiiiEfr*ct** 
t?*., «a^*^ti*©i««c»«ufcajE*s*» 

[0010] 

59«aa*s«osBi*jfi«s*-rHT»4. erne** 
10 nr. 1 0 n*^;^^ (mHft&ttH 1 1 ©^ 3 s 

©nm««ic**j£;-r5 1 ^©*i±*ffifc©a«p«)£vo 

~Vfj_i ©(p^e>SJ?LTfi£aA^.;H o©f-^;u 
«P«EEVo ~V N -i *»*-r*4:*fC. 

neamnftEttiE^ft i 4*^©«ieiii±av d 
TfctiE-r*^— *ffl«BlH!l&. l 3 l o © 

*iimffitrEPia-rs-^©'Sm cj^wevc) 

*|IE#R1 4^&OMjE*S (AV D ) (C^oT*IE-r 

[ooii] cut, wuunmmiE^m i 4it n-*^ 
i 8 2 mssgis i 9 sriiAT* o , n-stc^a i 

©#^£a?T{t^#£HB7J-f&t>©, IS 1 UlngE 1 6 
30 «, T-a7^»flMC*-3Tl"3©a*«*SEL*Hi 

7j-f3*>©-e&3. *&, «»fai7n ^-f7©n 

ASllft (0»JA«*3O) ©#ttx-^ 1 7 a~ 1 7 c * 

n. ii?* nfcWtf-j'O't'o i ocDfttr 

[0 0 12] *§IEtt!££fi£^ © 1 8 fi, «j#fai Tfr 

in^^t^lc, ^©77-D^*EE^ffijt©«*iS (y-f 

•V D ^^fife-r^feWT-fe^o m2i^gna5l9«. 
7:a7;HSffCJ:7TttfO*7t5» hjSf^MHQFS 
ittS©y*-f >a^«HGAiN***-r*t>OT**. 
so [0 0 13] tot, ±fB©ffi»?S 17(1 X** > 
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5 

x+^wU7'f>©S^li: r^j regj ^.i^ 
* K»* t lEft S J: 3 jE«*©E5! * # 

TStttt^-^tRlM"*. SBlilSigBl 6£}if£LT 
rw^tex-^fcaftT^i:, 7.=^>A*7.7-f' >©# 

to o 1 4] *fl^*;wfcjaT3-r«£xttji.±tf«» 

^tt, IKa^*^©**^©!**^*^— ftT5«fc-5 
(C. Stttx-^Wffim (JtrftW^te^-fe-y h<hfl#) 

HMP*Hofs ty-f >jff^»H G AlN^3Sa:trP 

r*j frS r^j \z^<tLtz'&, mzf rpgj 
17CHUI/T**, -tWffttex-^SiSlWiaai 6 

1 0 0 1 5 ] @3(ifl HllMlQjItttt&tt&HTft 
£. 2 Ott»*^ftiLT0**>*, 2 1«fgllSSi5 
Btl/Tfflr-fy^'fs'f. 2 2(J§j|fetLT© 
*^'J, 2 3tt«iE«ffiife^Rtl/T©«E^iHl 
8S, 2 4tt£2Wffli»«hUT©5 f -*$6£|gi&T»?K 
«ffi^@8S2 3«D/A3E«»2 3 a. flDl?§§2 3 b 
&tf*MB«2 3 c x-*fg£[s]S&2 4tt 

V-3.7;i/ji^iC<toTtt*(7)^-7-fe<y hltf^MHoFS 
£5S£-f3fglx-*f££gB2 4 aSl^=a7ASt^ 

^fg£SI$2 4 b£ft*.5. ±ffi©*')>^2 0, xV ■> 
^'^2 1, ^ ; t'J2 2, tfftfS0B2 3Rtff 
-*5E£0!&2 4 it— *tbTffliP«ffi*liE#a2 5 5: 

was**. 

[0 0 16] x-^fflWJREK&l 2«. mSWiS 

*ffiV H tWD0«ffi*tiE#a2 5 (PgiHWlEttffi 
A Vj) ) ££Un*-r*SBlJlJlM&l 2at, m5£©{£« 
EV L t|Hl|!gii«iiE«EEAV D t*MW--?Z>'%2Km%£ 
12bt. cn?>2t?©j|]0^:§sl 2 a, 12b©tB?j£ 
ftffiTSJgftSl 1 2 c t, Kftil 2 cO#;-FOl 
ESr5l0ai-rS»©A-y7 7 1 2 d~l 2 g 
V H +AV D (rffl^r^«EEV 0 &tfV L +AV D tCffl 



(4) 

M*»Wbfc6"30«£EVi ~V6 5r^4-r^>. Vq ~ 
V 7 liAV D CJtMLTXfcU 0»J*J;£AVd 
t5t»g«TL- Sfc, av d fc/h* 

[0017] £ ^t'J22H WAtf, 512b' 

-V h©7 HUXasW*«f5«*ffiU*ffl©^ J E'JT» 
0. ^©7 Kl^T^IS: 1 2 8 h*>y h-ft? 4 ^©^ n u/ 
io ^{C^ttT^ffl-T^o 9 k'-y h©7 HL-T-Aq ~A 8 © 
P*>, lfi©2k , 7h (A7 . Ag ) T'Zrnyf&MR 
U S0©7t*7h (Ao ~A6 ) T'SKT'p y £ ft<D 
7h*U7.^1t^-r^o R*llJl/f-i'B«iAtf8e7l« 
(Do ~D 7 ) T'&9, *Tffitfy h (Do ) KfflOIS 

Te>nfeffl «»6, -e©2 5 6igic+i^-r 

■6 « * T © IBB Tft^© «IE#i5c * SIT '* £ . 
[0018] 04 (a) te^'J 2 2© 1 ^D'^ 

(a 7 =0, a 8 =oxmj£znz>7uy>7) tC*&*A£ 

20 EKCfct^T, i^lftttAo ~A6 JT07H1/X (X^-f 
WU7-f>©t^) K#I6U titttl«**«IE^I&© 
^SSlCfchfcUT^*. f-<7^'1 , 7f2 1»l 
Tft^SEL£A 7 =0. Ag = 0iZ±ybTZ>£. * 
^EU 2 2±Til#ttf-^^MSn2. X**>A* 
>©#-§-#MiiCAo ~A6 ©7 F W7.*^<t;-r-& 
H4 (a) C»ttf-^©*-^l:»oT**ijE 

* (m±tf-i)*[6j) T»a^±if^ffl^j#^T43 0, * 

[0 0 19] {f-pl, lWrttx-^Sttfflf* 
>©#^rttC^{k-r^PgilMiE*mAV D $r^^T" 

o ~v 7 *MiETz>z.trfX'Zz>. isi* 
©»S£±tf & z.htfx£ztmz. mffiT%<Dnm.£ 

TtfSdt^T*, ^SA^;p©i»*|6]©ffS^^— ft 
40 LTl5It*«Tt5. 

[0 0 2 0] ^lWtt^-^tt. Wi&^*)l< 

lciE^T^*-&©x-^T*^A^. Myt^;i/4*?: 

tf. ^.T5-r»^ti. iSE^#:©»g^«)^?>i:*tC. 

x-^58*IHK2 4tt7t7 HSI^ftHoFS 

^a-e-n^j;^. ^4 (b) ncn6 2-3©*ffi (h 

ofs , hgain) ^7^#< bfct^^^n^^llftt^- 
50 ?<D-£MmT'$>Z>o *7-ty h^ftHQFS «C«toT 
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[0 0 2 1 ] £tz. fgl^ttx-^te. mfifalZ&VZ 

affio±«*»e»T«ic*»»tT»*k: i"nfj a>s r^j /n. 

K«ft-r*"bOJ&«»*fc«), ±I2©SB 1 ^Ifrr-^Tctt 
T?tt«lffltt©jftT»*l/<J5tt>. fit-, Z5Lfc*» 

tf. 0 5 (a) (b) <D£o£zft&y : -?&T>tb 

4 (a) ©#ttx-^ (SSlWttiT*-*) . 125 (a) 
©*H47-* (^2^14^-^) . tfe«0 5 .(b) © 

[0 0 2 2]JB2l$ttf-i'tt. f^7^M7f2 1 
iCioTdtSELSAy = 1 , Ag = 0 tC-fc y 

IgS&ttx-^te, (f^-SEL^A7 =0, Ag =11: 

5bfe*^»'iaffi©T«T r«fj thjj -s©«^s 

[0 0 2 3] &tc:> ftUgeKHTS. **jy*2 0©tB 
#Q 0 ~Q7 14. *5pHSB«^Hs 
>h7y^Sn4*«. ITttKyb (Q() ) 7 t* 

•yh (Qi ~Q7 ) W + ty/UJ-OOf^SJi 

2©7HUX*tSlcttfflSn*. iTttfyh 
(QO ) **ttfflt-T*Ott. ^ ; E'J2 2©f-5'M 

[0024] *^EU 2 2lr«ffigc©^ftt5 :: -^ (t*JAtf 

±fB©mi~m3^ttx-5') MMSsnt^*. :n 

e>©*H4x-*«, i^SEL0ft§ (A7 . Ag ) \Z 

2 1 ©RJtfcAoTSSfc-*-*. A7 =0. Ag 

= 0T»ntfSBl«ptt7 f -^3&*. A7 =1, Ag 



(5) 

8 

= OT»ntf3B2«fttx-^*». **C»tt. A 7 =0. 

Ag =iT$ntfi3i$ttf-3'!0*iiRsn, ^©#tt 

x-^©^$ (MMtjEtt) *s#f#l:*i;T8^h 
(D 0 ~D 7 ) T»*tU3tt4. 

[0 0 2 5] ^^Er'J 2 2^f)^*m$nfcX + ^ >A*7. 
V< >©#^C*t©Pgiiffl3E<l«. D/A«»g2 3 a 

•^hS^MHoFS £1®WHn. ±ii|6§i2 3ctr 

10 *. .ctlS 2O©jftf^»H0FS - Hgmn«> 7-:?3££ 
@S& 2 4 KJMI £ nfc«A f*pJ*ffi#iK «k o T^©»fe 

HOFS <DP»K:J:oT*»/'<*;i'0*#:W<tltfl[tln*l 

[002 6] »SffiiE«, KA/f^ji'&Jl&iP 

^•y7©2t3{C^tt^,n^)o it<DXT7 7'H fflgc© 

j&>S©ffitf SWT lfl^tfr*. a— tftt, ttS 

2^©#^ftH 0 FS - HGAlN©tM&£fT*.tf±K, 
[0 0 2 7] ftoT, £U:©ISJS0!lfc«fcntf. tt&tttt 
©S&Sffi*©^ 7©SSS/1^;KCM LT%>fk3S^«r 

[0028] ±iejiiS0<jT«, "r-zmtzi^y 

fflT'&iI©Pgg|*ifIE*l£AV D ft«BUTl»S*«, «*. 
Wu 06t'^-r.t5fC. SiJ*©tiIE*ffi (AV D , AV 
C) *56^-r««fc'5KUT ! bJ:^. Ttttot, 
0SS2 3 AIC{i« M©D/AM2 3a, 
40 ©JjD»gi2 3 bfttfltMS2 3 c t*K. 3t>ffl«ll0' 
Ht»2 3 d t»«S2 4 ej&tfllASnTfet). ^52 
il-ro©ljDff§§2 3 b. 2 3 d ttg*i§§2 3 c. 2 3e 
x-^5!*IhI8&2 4ATff5>nfcr-^ffl©t7 

t»>» h^SH0FSlR^< >»f^«HGAINl ^ 
>ffl©^7-t-y h^»H0FS2S^^ >*(^»H 
GAIN2 i*^n-fn4Af,tlT^5. «t*. 
08S2 4 AlCtt, f-i'lfflilf-i'«4gf2 4 afi 

^2f-^I4S2 4 c, 2 4dS51Af.ni.. B7 

so tem6\zM&Tz>y : -5>mmmm&i3tn±>mmm 
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H1SS1 3 A£7jrrBT$>D. a ; E>mMleIS&l 3 ACOli 

3*>JB©K»WijE«EAVc £3£3ILT&®«ffitCEf] 
JPT-&3 ; E>ttffi (V C -AV C ) ££fi£"r&i>i£IS§§ 1 
3 A a SiASMfflltt^l). 
[0 0 2 9] 0 8-01 Ott^W^ST^^:/-? 

h u ^ 2 3wy£*-t0-e<&3„ 

3 o itmwn&miE^X'$> <o , En jp*ffiMiE#a 3 o 
6, ariEmjE^^ai s-atf* 2 «»« i 9 

U*m-^ADRS££jfc-r-5 7FUX£jj£lU8&3 1 t. 
ft©i*«ttf-^S*#lt5«ftf a 3 2 tSfA 

ELICMT^T Kl'XfI#ADRS©±&k'-;/ htC<t 
«1 6**fPbT«#SELOrteS3C3ET*t. 

#**#fc*tJSTS7 HV7lfADRS©Tfik'7 MC 
[0 0 3 0] H9tt*2|Mfi«S7^-ny7*-^K5'f 

3 Aitmifflm&tVTVTJ yZfX^ 7f> 35 
«7 h* I/X^figlHSSi: LT©SQ©[h]S&, 3 6 
tLTffil^Uib^ffl^t'J (KT, ^t'J) » 37IJ 
«iE«EE^rit#a. 3 81312 Mffiffi. 3 9 ttttHEItt 

3 9 aifsts^-^mnmvt. 4o\$3*>mnm® 

T**. x-^ffl«^0SS3 9<7)«*a[5lSS3 9 a tt. #1 

A«iwiia4 , icfB«-r^<totc, ^-^t>-/op©aih^ 

^ICjfA^tlTc^* h^yPC©^ >fcf-^>7.£A 
[0 0 3 1] 01 Ott/^'J 3 6 

*6ft9TU*. ©©^ttx-^teSfllllJ&tfiJ©^!^ 
•5. 

[0 0 3 2] £l±«!>J:3&fllj£C£t>Tfc. f-T7^ 
■fy^3 4©aMPHJ:01ift©»tt7 i -^ (®~<D) © 



(6) 

SIEx-^Hd H^-r^^^-t-y hjftf^*HoFS 

©i'Ji$£ 0 <& C t #T-# 3 . 
io [0 0 3 3] 

[B93©8&*] #389!KJ:ntf. *|]EWflll«E*pJ«£ 

[01] *B9!©KaH-c**. 

[0 2] »lHJfi«©S*«*BT»*. 
[0 3] mmSE0<l©Piffl«fi£0T$.^.o 

[04] ssi^jfiflromwttx-^o-wttsfeBRtf 

20 [0 5] m^Jfifliro^Wttx-^XtfJBafcttT*- 

[0 6] 1 1 IWSijC^lIi^ 
ItW. 

[0 7] 0 6lC*f«T«>7 ; -^fflmj!S[5IS§R^=i^>ffl 
*MteIS&©*&fiS0T*£>5. 
[0 8] JB2SWfi«©**«JSHT»a. 
[0 9] ^2JU6«»J©P«B«S^0T*§. 
[010] m2*i£0iJ©a*:#tt5 :: -^©-0iJ«^0T 

30 [Hi l] ftl^£tOi#MBT»i. 

[012] jRsn^ji/© i -^(Dmm<Dms.tmM(Dm^ 

[*3Mt©i&9i] 
c : xmnm 

Ck :«£SI^Dy^ (iS|i£ n y £0 
DBj :f-3'/U7'f> 
Gj : SJflttt® 
H s : *¥H»!fl« 

40 SBj : 7, + -V >A7.y-f> 

v 0 N : ^-*-H^>ttffi 

v 0 ~v N _! : mmms. (*^*e> 

4 : X + ^ >AX K'y-f A* 

5 : x— ^A*7. H5-f A* 
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